THE PERICARDIUM 

Definition: Is a fibroserous sac that surrounds the heart and the beginning of the great vessels 
Parts of the pericardium: 

a) fibrous pericardium. 

b) serous pericardium. 

The Fibrous Pericardium 

• Definition: Is the outer fibrous layer of the pericardium. 

• Site: Lies in the middle mediastinum 

• Relations: 

Anteriorly, anterior mediastinum and its content: 

Posteriorly, posterior mediastinum and its content: 

• Shape: 

It is a conical sac. It has an apex, base and four surfaces (anterior, posterior and two lateral surfaces). 
The apex: 

- Directed upwards. To the root of the great vessels of the heart (superior vena cava, ascending aorta, and pulmonary trunk). 
The base: 

- Directed downwards and is adherent to the central tendon of diaphragm. 

- The diaphragm separates the base of the pericardium from the liver, and stomach. 

The surfaces: 

a) Anterior surface: 

- Lies posterior to the anterior mediastinum 

- Attached to the back of the body of the sternum by superior and inferior sterno-pericardial ligaments. 

- It is related to the contents of the anterior mediastinum and the edges of the pleura and lungs in both sides except at the bare 
area of the pericardium. 



b) Posterior surface: 

It is related to the contents of the anterior mediastinum and the two principle bronchi. 

c) Lateral surface: 

It is related to: 

1 ) The mediastinal pleura and lung. 

2) The phrenic nerves. 

3) The pericardiacophrenic vessels. 

The Serous Pericardium 
Definition: It is a closed serous sac that is invaginated by the heart. 
It consists of two layers 

1) The parietal pericardium: 

It is the outer layer that lines the fibrous pericardium. 

2) The visceral pericardium: 

- It is the inner layer of the serous pericardium. 

- It covers: 

1 . The surface of the heart. 

2. The great vessels of the heart in the form of two tubes: 

a. One tube (the arterial): enclosing the ascending aorta and the pulmonary trunk. 

b. Another tube (the venous): enclosing the superior and inferior vena cava and the four pulmonary veins. 

The pericardial cavity: It is a potential space between the parietal and visceral layers of serous pericardium. 



***Sinuses of the pericardium: 

The pericardium has two sinuses: transverse sinus, oblique sinus. 

1) Transverse sinus of pericardium: 

Is a transverse passage that connects the right and left sides of the pericardial cavity. 
Boundaries: 

a Anteriorly: ascending aorta and pulmonary trunk. 
d Posteriorly: right and left atria. 

d Above: right pulmonary artery and the reflection of the visceral pericardium of the atrium posteriorly. 
d Below: the two atria, especially the left one. 
How to reach the transverse sinus? 

Put a finger from the right side in front of the superior vena cava and behind the ascending aorta and push it to the left it appears in 
the left side between the left auricle and the pulmonary trunk. 

2) Oblique sinus of the pericardium: 

Is a recess of the pericardial cavity between the left atrium and the parietal layer of the serous pericardium. 
Boundaries: 

a Anteriorly: the visceral pericardium that covers the back of the left atrium. 

d Posteriorly: the parietal pericardium that separates the sinus from the esophagus and the descending aorta (in the posterior 
mediastinum). 

d Superiorly: by the reflection of the visceral pericardium to become the parietal pericardium. 

d Interiorly: opened and the orifice is bounded by the inferior vena cava on the right side and the left inferior pulmonary vein 
on the left side. 

d On the right side: reflection of the serous pericardium onto the right two pulmonary veins and the two vena cava. 

d On the left side: reflection of serous pericardium onto the left two pulmonary veins. 
How to reach the oblique sinus? 

Lift the apex of the heart upwards and pass a finger on the back of the heart till it stop by the reflection of the visceral onto the 
parietal pericardium. Now the finger lies in the oblique sinus. 



Arterial supply of the pericardium: 

a) The fibrous and parietal layers of the pericardium are supplied by: 

1. Pericardiacophrenic artery: from the internal thoracic artery. 

2. Descending thoracic aorta. 

3. Musculophrenic artery: from the internal thoracic artery. 

b) The visceral layer of the pericardium is supplied by: 

1. Right coronary. 

2. Left coronary. 

Nerve supply of the pericardium: 

a) The fibrous and parietal pericardium: are sensitive to pain and is supplied by the phrenic nerves. 

b) The visceral layer of the serous pericardium: is insensitive to pain and is supplied by the sympathetic fibers. 



THE HEART 

The heart is a hollow muscular organ inside the pericardium. 
Position: In the meddle mediastinum. 

Direction: Its long axis is directed downwards, forwards and to the left. 
Size: In the normal individual, the size of the heart is equal to a closed fist. 

External features of the heart 

The heart is conical in shape. It has: 

1 ) An apex. 

2) A base (posterior surface). 

3) Four borders: upper, lower, right and left borders. 

4) Four surfaces: sternocostal, diaphragmatic, left and right surfaces. 

■ Apex of the heart: 

Is formed by the left ventricle. 

Directed downwards, forwards and to the left. 

Lies opposite to the Lt. fifth intercostal space 3.5 inches from the median plane. 

Is overlapped by the left pleura and lung. 

■ Base of the heart: 

Is quadrilateral in shape. 

Formed by the left atrium (mainly) and to a small extent by the right atrium. 

Directed backwards and to the right. 

Lies opposite the middle four thoracic vertebrae (from 5 to 8). 

The base is related posteriorly to ( contents of posterior mediastinum): 

1 ) The pericardium and the oblique sinus of the pericardium. 

2) Right pulmonary veins. 



3) Esophagus. 

4) Descending aorta. 

Surfaces of the heart: 

1. Sternocostal surface: 

The only surface showing the 4 chambers of the heart. 
Is divided by the coronary groove into atrial and ventricular portions: 
Atrial portion: 

a Lies above coronary groove. It is formed by the right atrium and the auricle of the left atrium. 
Ventricular portion: 
a Lies below the coronary groove. 1/3 is formed of by the left ventricle and 2/3 by the right ventricle. 
d The line of separation of the two ventricles is marked by the anterior interventricular groove. 
The sternocostal surface is separated from the sternum by the following ( anterior mediastinum): 

2. Diaphragmatic (inferior) surface: 

- Is formed by the two ventricles (mainly the right ventricle). 

- It is divided by the posterior interventricular groove into right third, formed by the right ventricle and left two-thirds, formed 
by the left ventricle. 

3. Left surface: 

- Formed mainly by the left ventricle, while the smaller upper part is formed by the left atrium. 

- Related to: 

1) Pericardium 

2) Left phrenic nerve. 

3) Left pericardiacophrenic vessels. 

4. Right surface: 

- It is directed to the right. 

- It is formed by the right atrium only. 



- This surface is related to the pericardium, right phrenic nerve and the right pericardiacophrenic vessels. 

■ Grooves of the heart: 

1 . A trioventricular (coronary) groove: 

It is a circular groove that separates the atria from the ventricle. 

2. Interatrial groove: 

Separate the 2 atria. 

3. Posterior interventricular groove: 

Separate the 2 ventricles on the diphragmatic surface. 

4. Anterior interventricular groove: 

Separate the 2 ventricles on the sternocostal surface. 

■ Borders of the heart: 
The heart has four borders: 

1) Upper border: 

d It is formed by the two atria (mainly the left atrium). 

2) Right border: 

d Is formed by the right atrium and extends from the opening of the superior vena cava to the opening of the 
inferior vena cava. 

3) Left border: 

d Is formed mainly by the left ventricle and partly by the left auricle. 
4) Lower border: 
q Formed mainly by the right ventricle and partly by the left ventricle near the apex. 



Right Atrium 
External features: 

- The Rt. atrium forms 

1 . The right surface of the heart. 

2. Part of the sternocostal surface. 

3. Part of the base of the heart. 

- Has a conical projection from the upper anterior angel called the right auricle. The auricle has rough inner wall and serrated outer 
margin. 

- The lateral wall of the right atrium is marked by a vertical groove known as sulcus terminalis \ha\ extends from the opening of the 
superior vena cava above to the opening of the inferior vena cava below. It corresponds to a vertical ridge in the cavity of the right 
atrium called the crista terminalis. 

Interior of the right atrium: 

The interior of the right atrium is composed of: 

1 . Posterior smooth part: It receives the openings of: 
(i) Opening of the superior vena cava: 

- Lies at the upper part of the posterior wall of the right atrium, opposite the right third costal cartilage. 

- Has no valves. 

(ii)Opening of the inferior vena cava: 

- Lies at the lower part of the posterior wall of the right atrium, opposite the right sixth costal cartilage. 

- Is guarded by a rudimentary ill defined valve. 
(Hi) Opening of the coronary sinus: 

- Lies between the opening of the inferior vena cava and the tricuspid orifice. 

- Is guarded by a valve called the valve of the coronary sinus. 

2. Anterior rough part (atrium proper): 

- Consists of parallel muscular ridges that run forwards from the crista terminalis. These ridges are called musculi 
pectinati. 
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The crista terminalis: 

It is a vertical ridge in the lateral wall of the atrium extending from the opening of the superior vena cava above to the opening 
of the inferior vena cava below. It indicates the junction of the smooth part and the rough part of the right atrium. 
3. Septal wall formed by the interatrial septum: 
It is smooth and shows the following features: 

a) Fossa ovalis: is an oval depression on the lower part of the interatrial septum. 

b) Annulus ovalis: the cresentric margin of the fossa ovalis. 

QQQ Orifices in the right atrium: 

The posterior smooth part receives the following openings: 

1. Opening of the superior vena cava: — 

2. Opening of the inferior vena cava: — 

3. Opening of the coronary sinus: — 

4. Opening of the anterior cardiac veins: — 

Three or four small veins which open into the anterior part of the right atrium. 

5. Venae cordis minimi: Numerous small veins which open directly into the atria and to a less extent into the ventricles. 

Tricuspid orifice and valve (right atrioventricular orifice): 
A- tricuspid orifice (right atrioventricular orifice): 

Is a large oval aperture connecting the right atrium with the right ventricle. 



Characters: 

a) Is wider than the left atrioventricular orifice, admitting the tips of three or four fingers. 

b) Is surrounded by a fibrous ring, which gives attachment to the cusps of the tricuspid valve. 

c) Lies at the level of the fourth intercostal space. 



B- tricuspid valve (right atrioventricular valve): 

Is formed of: 

a) Anterior cusp, 

b) Septal cusp, 

c) Posterior cusp, 
Features of the cusp: 

a) Each cusp consists of a double layer of endocardium with a thin fibrous tissue in between. 

b) Is non-vascular except at its circumference, which are vascular. 

c) Each cusp is attached by its base to the fibrous ring, while its apex hang into the ventricular cavity. 

d) Its atrial surface is smooth, while its ventricular surface is rough and gives attachment to the chordae tendineae 
that is attached to the apices, margins and ventricular surfaces of the cusps. 

Right Ventricle 
External features: 



- The right ventricle forms: 

1) Most of the sternocostal surface 

2) The right third of the diaphragmatic surface. 

- It is separated from the Rt. atrium by the coronary sulcus and from the Rt. ventricle by the anterior and posterior interventricular 
groove. 

- Its upper part is conical and lies below the pulmonary trunk. It is called the infundibulum. 
Interior of the right ventricle: 

- The cavity of the right ventricle is divided into two parts separated by a muscular ridge called the supraventricular crest 
A- Inflowing part: 

- Lies below the supraventricular crest. 

- It has rough walls due to: 

a)The presence of muscular projections known as trabeculae carnae. 
b)The presence of the papillary muscles. 
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The papillary muscle has one end attached to the ventricular wall, while the other end gives attachment to the chordae tendinae, 
which are connected to the cusps of the atrioventricular orifice. 
The papillary muscles in the right ventricle are: 

a. Anterior papillary muscle: arises from the anterior wall of the right ventricle. 

b. Posterior papillary muscle: arises from the posterior wall of the right ventricle. 

c. Septal papillary muscles: arises from the ventricular septum. 

- A muscular band connects the interventricular septum with the anterior papillary muscle across the lumen of the right 
ventricle nearer to the apex it is called moderator ban). The function of the moderator band is: 
1 . It conveys the right branch of the atrioventricular bundle 
2. prevents over distention of the right ventricle. 
B- Outflowing part: 

- Lies above the supraventricular crest. 

- It is smooth it is called the infundibulum (conus arteriosus). 

The wall of the infundibulum remains contracted during ventricular diastole to support the pulmonary valve against the back-pressure in 
the pulmonary trunk. 

C- Orifices in the right ventricle: 

1) Tricuspid orifice and valve (right atrioventricular): 

2) Pulmonary orifice and valve: 
Pulmonary orifice: 

Is a circular aperture, situated at the upper end of the infundibulum, leading to the pulmonary trunk. 
Characters: 

a) Lies above and to the left of the right atrioventricular orifice. 

b) Is about 3 cm in diameter. 

c) Is guarded by the pulmonary valve. 
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Pulmonary valve: 

The valve that guards the pulmonary orifice. 
This valve consists of three semilunar cusps: 

a) Two cusps are anterior in position (right and left). 

b) The third cusp: is posterior in position. 

- The convex margin of each cusp is attached to the root of the pulmonary trunk. 

- Three dilatations or sinuses are present above each cusp; (two anterior and one posterior). 

- The free edges of the cusps are directed upwards into the lumen of the pulmonary trunk. 

- Each cusp consists of a double layer of endocardium with a little fibrous tissue in between. 

- The free margin of the cusp forms two crescentic thin bands, on each side of the nodule. These are called lunules. 

- At the middle of the free margin of the cusp there is a fibrous thickening called nodule. From the nodule, the 
tendinous fibers radiate through the cusp to reach the attached margin. 



Left Atrium 

A. External features: 

- Forms the greater part of the base of the heart. 

- The left atrium is smaller than the right atrium and lies behind and to the left of the right atrium with the interatrial septum in 
between. 

- The left auricle projects forwards from the upper left angle of the left atrium and lies to the left and in front of the pulmonary trunk at 
its root. 

B. Interior of the left atrium: The interior of the left atrium is composed of: 

1. Smooth wall. 

2. Small musculi pectinati: in the left auricle. 

3. The interatrial septum: may present an impression corresponding to the fossa ovalis of the right atrium. 
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C. Orifices in the left atrium: 

1. Four pulmonary veins: 

- Two veins from each side open into the upper part of the posterior wall of the left atrium. 

- The orifices of the pulmonary veins are not guarded by valves. 
N.B. The pulmonary veins carries oxygenated blood from the lungs. 

2. Venae cordis minimi: 

Minute veins are seen opening into the cavity of the left atrium. 

D. Mitral orifice and valve (left atrioventricular orifice): 

Mitral orifice: Is an aperture connecting the left atrium with the left ventricle. 
d Characters: 

a) Is smaller than the right atrioventricular orifice, admitting only the tips of two fingers. 

b) Is surrounded by a fibrous ring, which gives attachment to the cusps of the mitral valve. 

c) Lies in the middle line, at the level of the fourth costal cartilage. 

Mitral valve: 

d Definition: The valve that guards the mitral orifice. 
d Formation: 

Is formed of two cusps attached to fibrous ring 
Anterior cusp: Is larger and lies anteriorly and to the right. 
Posterior cusp: Is smaller and lies posteriorly and to the left. 
d Structure of the cusp: 

- Each cusp consists of a double layer of endocardium with a thin fibrous tissue in between. 

- Each cusp is attached by its base to the fibrous ring, while its apex hang into the ventricular cavity. 

- Its atrial surface is smooth, while its ventricular surface is rough and gives attachment to the chordae tendinae, which is 
attached to the apices, margins and ventricular surfaces of the cusps. 
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Left Ventricle 

A. External features: 

- The left ventricle forms the following parts of the heart. 

1 ) Apex of the heart. 

2) Most of the left surface. 

3) Left third of the sternocostal surface. 

4) Left two-thirds of the diaphragmatic surface. 

5) Left third of the inferior border. 

- Its upper part below the ascending aorta is called the vestibule of the aorta. 

B. Interior of the left ventricle: 

- The cavity of the left ventricle is divided into two parts: 

1. Inflowing part: 

- Is the part extending from the left atrioventricular orifice to the apex of the heart. It receives the blood from the left atrium. 

- It has rough walls due to: 

a) The presence of muscular projections known as trabeculae carnae. 

N.B. These muscular ridges are more numerous than those of the right ventricle. 

b) The presence of the papillary muscles. They are two large and thick papillary muscles: anterior and posterior: 
Anterior papillary muscle: arises from the anterior wall of the left ventricle. 

Posterior papillary muscle: arises from the posterior wall of the left ventricle. 

- Each papillary muscle sends its chorda tendinae to both cusps of the mitral valve. 

2. Outflowing part: 

- The part of the left ventricle, below the aortic orifice and is called the aortic vestibule. 

- The walls of the vestibule are smooth and are formed by fibrous tissue instead of muscular tissue to remain patent during 
ventricular systole. 
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C. Orifices in the left ventricle: 

1) Mitral orifice and valve (left atrioventricular): (Described before) 

2) Aortic orifice and valve: 
Aortic orifice: 

Is a circular aperture, situated in front and to the right of the left atrioventricular orifice. It leads to the ascending aorta. 

d Size: 

About 2.5 cm in diameter. 

Aortic valve: 

d Definition: 

The valve that guards the aortic orifice. 

d Formation: 

- This valve consists of 3 semilunar cusps (2 posterior and 1 anterior): 

- The convex margin of each margin is attached to the root of the ascending aorta. 

- There are three dilatations, one above each cusp called the aortic sinuses. 

- The free edges of the cusps are directed upwards into the lumen of the ascending aorta. 
d Structure of the cusp: 

- Each cusp consists of a double layer of endocardium with a fibrous tissue in between. 

- At the middle of the free margin of the cusp there is a fibrous thickening known as the nodule. On each side of the nodule, there 
are two crescentic thin bands, called the lunules. 
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